Retrospective study Data for the retrospective study were derived from the radiological department's registers and from referral request forms for the preceding year. From these, the details of all general practitioner referrals, and of medical/surgical outpatient referrals for one week in every four, were again transferred on to 'general data' proformata. This provided details of 1486 general practitioner referrals and 348 outpatient referrals.
Results
(I) Comparisons of the use of diagnostic radiology by outpatient doctors and general practitioners Patterns of delay between referral request and X-ray examination: Because delay, as well as frank restriction, may alter the general practitioner's use of radiological facilities, it was important in the first place to compare delays (between the time of the referral request and the X-ray examination) for general practitioner referrals with those for outpatient departmentreferrals. The findings from the prospective study are summarized in Table I . The results from the retrospective study were very similar. It was found that 85-90% of general practitioner referrals were dealt with within two weeks of the request. It seems unlikely, therefore, that delay played any important part in modifying the pattern of general practitioner requests. Types ofexamination requested: The distribution of the various types of films requested, both from outpatient departments and from general practice, was examined. Excluding requests for spine, bone and joint examinations (heavily represented from general practice (524), but of COurse minimally represented from medical and surgical outpatients (19», the distribution patterns for the two sources of referral were remarkably similar -except for intravenous pyelography and barium enemata (Table 2) . Again a close similarity was evident in the findings of the retrospective study.
Incidence of initial, follow-up and repeat requests:
In comparing the pattern of referrals from general practice and from outpatient departments, we distinguished three categories of requests, as follows: (1) Initial requests: no evidence of previous similar request; or similar request, more than six months previously, reported normal.
(2) Repeat requests: similar request, within the preceding six months, reported normal.
(3) Follow-up requests: first preceding similar request reported abnormal. On the basis of these definitions, the distribution of categories which was found is summarized in Table 3 . Follow-up requests were twice as common from outpatients as from general practice; and repeat requests (within six months of a 'normal' similar examination) were three times as common. Findings in the retrospective study were similar, but the disparities even greater.
Incidence of multiple, simultaneous, requests:
On the hypothesis that one index of the discriminatory use of referral is provided by the frequency of multiple simultaneous requests, the general practitioner's use of these was examined. Here the request entered first was considered to be the 'primary' request: that entered second, the 'secondary' request, and so on. Findings are summarized in Table 4 . Thus the general practitioner incorporated secondary requests two to three times, and tertiary requests some ten times, less frequently than did outpatient referrals. And again, these findings were closely paralleled by those of the retrospective study.
Incidence ofreported abnormality: In this comparison of referrals from outpatient departments and from general practice, the incidence of reported abnormality has been left to the last since we experienced increasing doubt as to how far the incidence of reported abnormality is valid as an index of the discriminating use of radiology.
Radiologists' styles of reporting, for example, vary widely. Decisions have to be made as to how to categorize incidental findings, quiescent abnormalities, and commonly-occurring age changes. More importantly, as will be seen, we have found little evidence that the clinical productivity of an X-ray referral bears much relationship to the normalityjabnormality of the report.
In this study we classified film reports under four headings: 'normal', 'abnormal', 'equivocal', and those expressed as 'no change'; and used a system of case law in categorizing all marginal reports ( Table 5 ). The incidence of outpatient films reporting 'no change' is striking; and the higher incidence of abnormal reports from general practice which this table shows is in line with the corresponding findings of other studies.
(2) Processes involved in referralfrom general practice A second aim of the study was to examine the processes of referral. This was concerned principally with four questions: What clinical aims does the general practitioner have in mind when referring patients? Is he precipitate in his referrals? Are patients examined appropriately before referral? What are the standards of his referral requests?
So far as the practitioners' clinical aims in referral are concerned, the findings show clearly that they often have more than one aim in requesting X-ray examination': and, on average, there were 2.1 expressed aims per referral.
As to whether practitioners are precipitate in their requests, 66% of the patients stated that they had initially consulted the doctor within the preceding month. Of the remainder, half gave periods of one to three months, and half of over three months, between their initial consultation and the X-ray examination. With regard to patients' perceptions of clinical examinations performed prior to referral, the findings are summarized in Table 6 .
Standards ofreferral requests: Finally, since diagnostic radiologists sometimes express the view that they are increasingly regarded by other clinicians as technologists rather than as consultant colleagues, the content of the referral requests was examined. For this, two cohorts of consecutive requests (from general practice and from outpatient referrals) were used. The data recorded from each request form consisted of: (I) the number of words written (excluding identification details); (2) the number of clinical facts given (symptoms, signs etc.); (3) the number of classical diagnostic terms used; (4) whether or not the duration of the clinical problem(s) was stated; (5) a senior radiographer's assessment of the adequacy of the information provided, using a five point scale (0 = very inadequate: 4 = very adequate) ( Table   7 ).
(3) Benefits ofgeneral practitioner access to diagnostic radiology The third and final aspect of the study was concerned with the 'pay-off' of general practitioner referrals.
Benefit for the patient: This may lie in more accurate diagnosis, more precise prognosis, or more appropriate management; and the element of reassurance may also, of course, be an important product.
In the follow-up questionnaire, therefore, the general practitioner was asked to indicate whether the radiologist's report had materially altered his choice of medication; his other management of the patient; his prognosis; or his decision regarding the patient's period of certification off work. The findings are summarized in Table 8 . These general practitioners regarded the radiological report as having a direct impact on their clinical judgment in 22-35% of patients referred; and as influencing their decisions about the patient's capacity for work in 11%. While this clinical impact proved to be important for all types of film, and in all age groups, its importance varied little with the normality/abnormality of the radiological report (Table 9) . We found little evidence that the practitioner's estimate of the clinical productivity of an X-ray referral bears any close relationship to the normality/abnormality of the report. Benefit for the doctor: The 'pay-off' of radiological referral for the doctor incorporates, of course, these same elements of altered management and prognosis. It has for him, too, the element of reassurance; and we asked the practitioners to summarize their view of the overall 'usefulness' of the referral, relating it to the aims of their requests. The responses, using a five point scale (0 = no usefulness: 4 = very useful), are summarized in Table 10 . These practitioners appeared to have clear cut retrospective notions about the usefulness or otherwise of their referrals -using the middle rating of the scale (2) infrequently. While they regarded the majority (71-77%) of referrals requested for diagnostic purposes to be useful (ratings 3-4), they regarded a similar proportion (70-80%) of those referred for routine or for follow-up purposes as being of little help. Finally, they were ambivalent about the usefulness of referrals for reassurance.
Bc!'W/1l jor the Health Service: Equally important, however, is the possible 'pay-off' of radiological referrals from general practice in terms of conserving other Health Service resources. In the follow-up questionnaire, practitioners were asked whether -without 'open access' facilities -they would have referred the patient to a consultant; to a casualty department; to some other hospital service; for admission; or for other diagnostic tests. They were also asked whether, having received the radiologist's report, they now intended to refer the patient to any of these five resources -and ifso, to which (Table II) . The findings clearly suggest that patients referred for X-ray by general practitioners are a high-risk group for referral to hospital services; and that direct access to X-ray facilities has considerable benefits in lightening the load on other hospital resources.
Comment
The study has produced much evidence that general practitioners use an unrestricted access to diagnostic radiology responsibly, and with discrimination. Indeed, in many respects, their use of such service compares favourably with that of outpatient departments. The study has also produced new evidence of the practical benefits of such referrals to patient and doctor and, outstandingly, to the conservation of other hospital resources.
In the light of these findings there seems no justification for the continued restriction of such access in some localities; and any possibility that the removal of such restrictions might lead to the further overstraining of radiological departments could largely be neutralized by a more critical use of repeat, follow-up, and multiple simultaneous requests from outpatient departments.
Summary
Over a nine-month period, 1394 consecutive patients referred by general practitioners for diagnostic radiology were studied, together with 378 similar referrals from medical and surgical outpatient departments. Comparison of referrals from general practice and from outpatients showed that, while distribution in the types of investigation requested from these two sources was remarkably similar, general practice referrals produced fewer repeat and follow-up requests, fewer multiple requests, and a greater proportion of abnormal reports. Frequently the practitioner had more than one clinical purpose in referring his patient. Evidence suggested that their referrals were not precipitate, and were often preceded by the appropriate clinical examinations. Evidence also suggested that such referrals have important benefits both in terms of clinical care and (outstandingly) in terms of conserving other hospital resources. It is concluded that any persisting restriction on 'open access' radiological facilities for general practitioners is counterproductive.
